We often use the estimation of low density lipoprotein cholesterol by using the Friedwald Formula, however limitation and uncertainties make calculation its limits use. Otherwise, simple and inexpensive formulas exists, rarely used in clinical laboratories: Hatorri, Puavilai, Anandaraja, Ahmadi, Vujovic, Saidullah and Cordova. These formulas were studied on small geographically and ethnically populations and require validation in a larger population.
INTRODUCTION
A clear link exists between elevated serum low density lipoprotein cholesterol (LDLc) and cardiovascular risk, hence the need for precise dosing, or at least a proper assessment of serum levels of LDLc.
In addition to the reference method (β quantification) 1 , A great live assay panel is currently available (DAIICHI process, Kyowa process, DENKA SEIKEN process and WAKO process) 2 . For economic reasons, biology medical laboratories often use an estimation of LDLc and using the Friedewald formula 3 .
Usage limits and calculation uncertainties often occur when this equation is used in patients
with type III hyperlipidemia (Fredrickson classification) and in the presence of high or low concentrations of triglycerides respectively higher than 400 mg / dl and less than 100 mg / dl 4, 5 . Thus, an erroneous estimation is demonstrated in diabetics and patients with chronic renal failure or liver failure 6 .
Several other formulas as simple as Friedewald emerged, we cite those Hattori and al 7 (1998) , Puavilai and al 8 (2004) , Anandaraja and al 9 (2005) , Ahmadi and al 5 (2008) , Vujovic and al 10 (2010), Saiedullah and al 11 (2009) and Cordova and al (2013) 12 . However, these formulas were studied on small geographically and ethnically populations and require validation in a larger population. (Table 1) We intended by this work, highlight the formula that best estimates the LDLc more accurately than the Friedewald formula on a North African population (Algeria). 
MATERIALS AND METHODS
This retrospective study is performed on 725 serum samples analyzed in the Biochemistry laboratory of the hospital in Batna, Algeria.
The samples were taken after 12 hours of fasting, dry tube and all samples were analyzed in the first hours of their arrival at the laboratory. After clotting at room temperature, serum is separated by centrifugation at 3500 g for 10 min.
We eliminated from our study and systematically samples with the level of triglycerides greater than 1500 mg / dl and hemolytic or icteric serum to avoid the analytical interference to LDLc is assayed by the method of DAIICHI, this method has a detection limit estimated at 0.39 mg / dl, repeatability and good reproducibility (CV <5%) with a strong correlation with the reference method 0.954 (Roche diagnostics cobas integra 400/700/800 LDL-D 10/2000, version 1.0).
All values are expressed as mean ± standard deviation. The t test was used to compare means of various formulas with the LDLc assay method and the Pearson correlation test is performed to examine the various correlations. P values ≤ 0.05 were considered statistically significant.
The IBM®SPSS 20.0 statistics software to evaluate all donated. For group 3 only subgroups C (40 samples) and D (28 samples) are operable with a preference for Vujovic, Puavilai and Saidullah formulas (p = 0.610, 0.590 and 0.105) for C and Puavilai, Saidullah for the D (p = 0.799 and 0.280).
RESULTS

For Group 4 only the subgroup C is most to least important (20 samples) and the formulas for
Puavilai and Saidullah each have a p = 0.522 and 0.266. We tried to determine the effect of triglyceride report / cholesterol on choosing the best formula interchangeable with direct assay method, the following results were obtained in table 4. 
DISCUSSION
We often use the estimation of LDLc using the Friedewald formula, without checking to as the reliability of its results, some as simple and inexpensive formulas that this formula exist, unfortunately they are not widely used in laboratories of biology medical.
The entire population Puavilai formula is largely the best formula for estimating LDLc with a 0.933 correlation coefficient (linear regression y = 0,98x + 0.042 mg / l) and an average of difference with the direct assay method are not statistically significant (Figure 1 ).
Figure 1: Correlation between LDLc measured and Puavilai formula
It appears from this study that the Friedewald formula often overestimates LDLc and is interchangeable with the direct determination in 20.55% of cases (subgroups 1D, 2A and 2D)
. The others formulas often comes up is the Vujovic formula, that is switchable with the direct assay method in 40, 68% of cases (subgroup 1A, 1B, 1C, 2A, 2B and 3C). The Saidullah, Ananddaraja and Codova formulas are interchangeable with direct assay in respectively 28.7%, 13.5% and 4.1% of cases.
In the Friedewald formula the ratio LDL-C = TC [HDL-C + TG / 5, the 5 or k indicates the ratio of triglycerides on the cholesterol (5: 1) in the lipoproteins of very low density (VLDL).
A Japanese team Y Haya and al showed a better estimation of LDL cholesterol if k changed with serum triglycerides; K=3 with lower triglycerides 150 mg / dl, 4 for those with triglycerides from 150 to 299 mg / dl, 5 for those with triglycerides of 300 to 400 mg / dl. 13 We note that the two formulas that emerge most often are identical to the formula of Friedewald with K = 6.85 for Vujovic formula and k = 6 for Puavilai formula. However, in our case the choice of the most switchable formulas do not follow the elevation of triglyceride concentrations. But surprisingly, we note that it follows the ratio of triglyceride total cholesterol, indeed Vujovic formula is only usable when the ratio is between 1 and 1.5 (correlation coefficient 0.907 P <0.0001, t = -0.457 p = 649) but the Puavilai formula against is the more interchangeable with the method of DAIICHI in other situations (correlation coefficient of 0.948 p <0.0001, t = 0.548 p = 0.548).
CONCLUSION
The Friedewald formula to estimate LDLc seems not to be suitable for the Algerian population. Other formulas include that of Puavilai gives better results, it also appears that the triglyceride cholesterol ratio of in VLDL is closer to 6 than 5.
The development of a formula for calculating the own LDLc our population and applicable to a wide category of patient is of paramount necessity to correctly estimate LDLc is a close as possible to the true LDLc.
